SUMMARY.
One hundred and thirteen Australian laboratories participated in a state-of-the-art quality-assurance survey of emergency clinical biochemistry tests. Two liquid-reconstituted Iyophilised human-based serum samples, which had previously been analysed in the national general serum chemistry programme, were sent by air cargo, together with their own previously completed request forms, for analysis as emergency tests on a previously nominated date. The standard of performance of ten of the eleven most commonly performed tests was inferior to that obtained on a routine basis, as judged by the number of results outside present limits of total laboratory error from target values which had been previously set by reference laboratories. The standard of analytical performance achieved for emergency tests can and should be improved.
It is generally recognised that all facets of clinical biochemistry laboratory performance should be monitored by quality control and assurance programmes. The Royal College of Pathologists of Australasia (RCPA) and the Australian Association of Clinical Biochemists (AACB), together with other professional groups, now provide a wide range of qualityassurance programmes concerned with serum1 and urine 2 analytes, endocrinology, lipids and drugs. In addition, analytes which pose special problems are occasionally the subject of stateof-the-art surveys. However, as stated by Barnett;' there is little information in the literature on any aspect of the provision of emergency clinical biochemistry laboratory tests. We recently performed a survey, by questionnaire, of current Australian practice regarding emergency clinical biochemistry tests" and, as a follow-up to this, organised and executed a quality-assurance programme to assess the analytical performance achieved for emergency tests in Australia; the programme, was conducted under the auspices of the RCPA. 
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Materials and methods
An invitation to participate in the programme was issued to all laboratories in Australia known to us, including the 207 laboratories which participate in the current cycle of the general serum chemistry programme of the RCPAlAACB. Laboratories were asked to forward two of their own request forms duly completed with a list of all those analyses performed as emergency tests if they wished to participate.
After 8 weeks, a letter was sent to all respondents stating that, on a nominated day, two reconstituted Iyophilised 5 mL samples of serum would arrive, together with the duly completed request forms, and that the samples should be analysed for all, or as many as possible, of the tests nominated.
The two liquid samples were distributed together with a result sheet which also required information on analytical methodology and time required to perform each test. Tbe samples were prepared from single lots of Iyophilised material which had been previously circulated to participants in the general serum chemistry programme; this material was generated from human-based pools and was prepared to strict specifications with respect to concentration, by Commonwealth Serum Laboratories (Parkville, :;. Victoria, Australia). Target values for all analytes were previously assigned by quadruplicate analysis of six linearly related samples (of which the two used in this study were a subset) by five laboratories selected for their superior performance. After reconstitution, 5 mL aliquots were dispensed into labelled plastic tubes, the tubes sealed in plastic bags and the set distributed by overnight air cargo to each participant.
Two weeks after return of results, a brief report was issued to each participant together with a photocopy of the results submitted.
Results and discussion
One hundred and thirteen laboratories participated in the programme. The participants (Australian Capital Territory: 1; New South Wales: 40; Northern Territory: 1; Queensland: 21; South Australia: 8; Tasmania: 4; Victoria: 33; Western Australia: 5) were judged to be a representative mix of large and small, private and public laboratories so that any conclusions drawn would probably truly represent current Australian standards of performance.
Results were obtained from 109 laboratories within 2 weeks of specimen despatch; this response rate of 97'Yo was considered to be excellent.
As expected from the results of our previous questionnaire," a wide variety of analyses were performed by individual laboratories and a wide range of methods were used; the methods were, in general, instrumental and reagent kit techniques from reputable manufacturers. Because of the variety of techniques used, the data is here presented as a single set.
From all results submitted for each of the eleven most commonly performed analyses for which thirty or more results were submitted, the parametric mean and standard deviation were calculated. These are shown in Table 1 , along with the average time elapsed between receipt of the samples and the availability of the result and the number of unacceptable results, defined as those results outside the target value ± allowable limits of total laboratory error. The allowable limits of error were set, in 1980, as empirical goals based upon consensus of opinions of expert and interested members of the RCPA and AACB, and are shown in Table 2 .
The percentage of unacceptable results generated in the relevant cycle of the general serum chemistry programme are shown in Table 3 together with the percentage of unacceptable results obtained in this survey. It is ±8 evident that, with the exception of osmolality (which few laboratories offered as an emergency test), the standard of performance achieved for emergency tests is inferior to that attained in normal routine laboratory practice. There are a number of possible reasons for this but it is believed that this is a true reflection of laboratory performance since stable lyophilised material was used to generate the samples and the mean results obtained for each analyte were not very different from either the target values or the mean values obtained by participants during the relevant cycle of the general serum chemistry programme. Amylase analyses posed a particular problem in that nearly half of the laboratories did not achieve acceptable performance. The problems were due, at least in part, to the variety of methods used, many of which gave results which were numerically quite different. It is considered that particular attention must be focussed on this analyte and that efforts must be made to achieve both a higher standard of analysis and more geographical comparability.
The elapsed times between specimen receipt and availability of results were generally longer than those stated in the responses to our questionnaire." Moreover. the times quoted were achieved on serum and therefore no centrifugation or separation procedures were required. In addition, the times did not include the inevitable delays occasioned by specimen collection or reporting of results. It is considered that the turnaround times achieved would not, in general, satisfy analytical goa Iss for this performance characteristic.
Since few laboratories in Australia have separate laboratories or special techniques to handle emergency tests," it is believed that the standards achieved could easily be bettered to match those attained in everyday practice, as shown from the general serum chemistry programme. It has been suggested that results from routine and emergency tests should be totally comparable and should therefore be performed with identical performance characteristics including inaccuracy and imprecision." The results of this brief state-of-the-art quality-assurance survey therefore suggest that improvement is required.
To our knowledge, the present study is the first report of an inter-laboratory qualityassurance survey of the standards of emergency test performance; it would be of interest to investigate whether the findings reported here are unique to Australian laboratories and to perform a more long-term quality-assurance programme in order to attempt to bring about the generally required improvement. 
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